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jlknmporqtsvuxwzy|{~}r��kn{�qhy��������p�tkn����k���}�{�kno��v�p}ro�or����q���y���m������~k�� {~}r���¡�n�õ�¢���\£v¤z���\¥p�p� {~}r����¦�����§nqh��y¨}r�
{~©pqª¤zo«kn�¬{¢k���¥m�����~kn��{~}����®���¯�°��oro�qh±�q²w³¥��p�´kn{�qh¥¦µ���¶§�q���y�}r�®{~©pqª¤zo«kn�¬{

�v�-qh�h}¸·��´k¹{~}r���»º�u ����k���{�}r���®���l¼¢���\£v¤z���\¥p�p� {~}r��� �°�\q�½¾�h}�qh��{����
¦�����§nqh��y�}r�¿{�©pqª¤zo«k���{ �°��o�orq�±�qª�v©�k��¶q�}r�

À {~©pq���Áf�p¥p�py|{~��}�qhy
Â ºÄÃ ÂÆÅ Ã

Ç�È¨É°Ê�Ê�È Ç�ËCÌ¬Í�Î
Â Ç�Ë º Í�Ç Ã

ÊnÌ¬È £vÏ�Ï È Ç�ËHÎ�Í º
Â Ç�Ë º Î s�Ã

Ï Í�È £Ðº Ç�Ç�È º Ë�Í Ï�Ï
Â Ç�ËCÌ�Î�Î Ã

�v�-qh�h}¸·��´k¹{~}r��� Å u ���~k�� {~}r���®���z�\§\}�oro�qh¥¿¦�����§nqh��y �°�\q�½¾�h}�qh��{����
}r�¿{�©pqª¤zo«k���{ �°��o�orq�±�qª�v©�k��¶q�}r�

À {~©pq���Áf�p¥p�py|{~��}�qhy
Ç�È¨É°Ê�Ê�È Ç�ËCÌ�Ç Å

Â Ç�Ë Å s�Ñ�Ã
ÊnÌ¬È £vÏ�Ï È Ç�ËCÌ¬Í s

Â Ç�Ë º Ì Å Ã
Ï Í�È £Ðº Ç�Ç�È Å Ë Ï Î�Í

Â Ç�Ë Å Ê ºÄÃ

î�ï�ÒNð¯ÓÊñÔÓ�Õ×Ö�Ø¬Ù\Ö´Ú|Ù®Û�Ú×Ú×Ü�Ú¶Ý�Ö�Ù�õ×Þ¬ÝfÕfÛßÙà�Ü�Úâá�ã�Þ¬ÝfÕfÛ�Ú|ä¸Ø�åæä�Ø®ç\Ö´Ú|ÛßØ¹Õ×è�ÛßÝ|ä�Ý�éæêlÜÄã�Þ¬ë�Øéò¨ä�Ø¬Ù¬ä¸á�Ö´ÕfÛßÝìÕ×è�ÛªàrÚ|Ö�á~Õ×ä�ÜÄØÜ�à
Ø�ÜÄØ�í¹ç¬Ú×Ü�Ù¬Þ¬á~Õ×ä�ÜÄØ¾î�Ü�Ú×ï�Û�Ú¶Ý�ÕfÜ¨ÕfÜ�Õ×Ö�ãðîlÜ�Ú×ï�Û�Ú|Ý�ä�Ø�ç\ã�Ö�ØnÕâñ«Þ�ç\ç�Û�Ú°ç\Ö�Ø�ÛßãròzÖ�Ø¬Ù�Õ×è�Ûâà�Ú|Ö�á~Õ×ä�ÜÄØ�Ü�à�á~ÜÄã�ã�Û�å�Û²ÛßÙ¬Þ¬á�Ö´ÕfÛßÙ
îlÜ�Ú×ï�Û�Ú|Ý²ÕfÜtÕfÜ�Õ×Ö�ã¯î�Ü�Ú|ï�Û�Ú|Ýóä�Øôçvã�Ö�Ø¹Õõñ«ã�Ü�î�Û�Ú²ç\Ö�Ø�Ûßãrò¶é�ð�Ö�á|èöç\Ö�Ø�Ûßãlä�ÝâÖ�Ý×Û�ç\Ö´Ú|Ö´ÕfÛxÚ×Û�å�Ú×ÛßÝ×Ý|ä�ÜÄØ�é¿÷�Ü�Õ×èöëóÜ�Ù�Ûßã�Ý
á~ÜÄØnÕfÚ×ÜÄã�àrÜ�Úðá�Ö´çvä�Õ×Ö�ãùøÄè�ÜÄÞ�Ú¶ÝúîlÜ�Ú×ï�ÛßÙâû�ü¢Ýfï�ä�ã�ã�ÛßÙ¢Ö�Ø¬Ù²Þ¬Ø¬Ýfï�ä�ã�ã�ÛßÙìî�Ü�Ú|ï�Û�Ú|Ý�ø�ÛßÝfÕ×Ö´û\ã¸ä�Ý×è¬ëóÛßØnÕ-Û~ýpÛßá~Õ×Ý�ø�ä�Ø¬Ù¬Þ¬Ý×ÕfÚ×üÔþÿü�ÛßÖ´Ú
Ö�Ø¬Ù¾ÝfÕ×Ö´ÕfÛ¬þ¡ü�ÛßÖ´Ú¶Ý³Û~ýpÛßá~Õ×Ý�é�Ò³è¬Û�Ú×Û�Ö´Ú×Û�÷Xø�ø ô�ù�ò¢ç\ã�Ö�ØnÕ×Ý�ø�Ü�û\ÝfÛ�Ú���ÛßÙ�ä�Øsò-ó�ù�ô�Ö�Ø\Ù�ò-ó�ó�ô�é¯Ó�Û�Û�ÕfÛ���Õ³àrÜ�Ú�Ù�Û�Õ×Ö�ä¸ã�Ý�é



jlknmporq»Ïvuµjì©pq¡�v��}roro�����qh�tw��Ôq���{���¨�°��o�orqh±�q �v©�k��¶qö}r� knoroªº É�� }�±�}�{¾Áf�p¥p��y¶{~�¶}rq�y®��� ¤³�¶�v¥��p��{�}��\}�{f� }r�
� k��¬���Qk�� {~�p�¶}r�p±���m¬�®w³�����p���¾}r� � }�y¶{~k��p�hq²� �¶����� kn�\�v�Qk���{��p��}��p±

�°�\q�½¾�h}�qh��{���� Áf�p�p�v{~y�}r�	� k��¬��� Ë 
 k��p§
�°��oro�qh±�qª�v©pk���q Â�� }roro�}r����y°��� � ��orork���y~Ã Â � }�y¶{�kn�p�hq´Ã

}�� �\�úq��h}�·pqh¥Áf�p¥p�py|{~�¶�
� k��¬���Qk�� {~�p�¶}r�p± Ç�ËHÎ�Ç Å ÎnÌ º º

Â º�Ñ Å Ã
j���k��py¶�ú���|{�kn{�}r���Ô�Ð�°���¾�x�p�p}��´kn{�}r���ð���{�}ro�}�{~}�qhy Ç�ËCÌ�Î�Î º Å�Å Å

Â Ç�Ë Å º Ê Ã
j���k�¥pq Ç�Ë�Í�Ç s º�º�Ñ Ê

Â Ç�ËHÊ�Ê s�Ã
�vqh�|�\}r�hq�y Ç�Ë Å º Ê º�º Å Ì

Â Ç�Ë Å Î�Ì Ã
� }r��}r�p± É×ÇvË�Ç�ÇnÌ Ñ Ê s

Â Ç�ËHÇ�Ì Å Ã
�l}r�pk��p�hq Ç�ËHÇ�Ì�Î Å Ñ Ï

Â Ç�Ë ºÄs Ì Ã
�°���py|{~������{~}���� Ç�Ë Å Í�Ê º Ì Í

Â Ç�ËHÊ�Ê Ñ�Ã

����Ò��¯Ó���Ó�Õ×Ö�Ø¬Ù¬Ö´Ú|ÙtÛ�Ú×Ú×Ü�Ú¶Ý°Ö�Ù��fÞ¬Ý×ÕfÛßÙ¿à�Ü�Úìá�ã�Þ¬Ý×ÕfÛ�Ú|ä�Ø�åxä�Ø�ç\Ö´Ú×ÛßØnÕ×è�ÛßÝ×ä�Ý�é¢Ò³è�ÛâÛ��nÞ¬Ö´Õ×ä�ÜÄØ¿ÛßÝfÕ×ä�ë�Ö´ÕfÛßÙ®ä�Ý°Û���Þ¬Ö´Õ×ä�ÜÄØ
� é���Ø¹ÕfÚ¶ä�ÛßÝ�ä�Øá~ÜÄã�Þ¬ë�Ø��ªÖ´Ú×Û¨Õ×è�Û��! õá~ÜnÛ#"ªá�ä�ÛßØ¹Õ×Ýâä�Ø®Û���Þ¬Ö´Õ×ä�ÜÄØ � éæÒ³è�Û ëóÜ�Ù¬Ûßãÿá~ÜÄØ¹ÕfÚ|ÜÄã�Ý�àrÜ�Ú²á�Ö´ç\ä�Õ×Ö�ãùøðè�ÜÄÞ�Ú|Ý
îlÜ�Ú×ï�ÛßÙóû�üâÝ×ï�ä�ã¸ã�ÛßÙ¢Ö�Ø\ÙóÞ¬Ø¬Ýfï�ä�ã�ã�ÛßÙ�î�Ü�Ú|ï�Û�Ú|Ý�ø¹ÛßÝ×Õ×Ö´û\ã�ä�Ý×è\ëóÛßØ¹ÕÔÛ~ýpÛßá~Õ×Ý�ø�ä¸Ø¬Ù¬Þ¬ÝfÕfÚ|üÔþ ü�ÛßÖ´ÚðÖ�Ø¬ÙóÝfÕ×Ö´ÕfÛ¬þü�ÛßÖ´Ú|Ý Û~ýpÛßá~Õ×Ý�é
êlÜÄã¸Þ¬ë�Ø%$ªÚ×Û�çpÜ�Ú×Õ×Ý�Õ×è�Û&�´Ö�ã�Þ�Û¢Ü�à ä�Ø�çvÞ�Õ×ÝzàrÚ×ÜÄë ÛßÖ�á¶è®ä�Ø¬Ù¬Þ\ÝfÕfÚ×üxÞ¬ÝfÛßÙ¾ä¸Ø¾ë�Ö�Ø�Þ�à«Ö�á~Õ×Þ�Ú|ä�Ø�å�é Ò³è�Û'�´Ö�ã�Þ�Û¢Ü�à ä�Ø�çvÞ�Õ
ä�Ý°Öªë�ÛßÖ�Ý×Þ�Ú×Û¢Ü�à Ûßá~ÜÄØ�ÜÄë�ä�áâÙ¬ä�ÝfÕ×Ö�Ø\á~Û�é�Ò³è�Û�Ú×Û¢Ö´Ú×Û&(*)�ø+$-,!�âç\ã¸Ö�Ø¹Õ×Ý�ø�Ü�û\ÝfÛ�Ú.��ÛßÙ�ä�Ø	��/-,-$ªÖ�Ø\Ù	��/-/-$�é�Ó�Û�Û�ÕfÛ���Õ°à�Ü�Ú
Ù�Û�Õ×Ö�ä¸ã�Ý�é



jlknmporq Í uµjì©pq¡�v��}roro�����qh�tw��Ôq���{���¨�°��o�orqh±�q �v©�k��¶qö}r� knoro Å É�� }�±�}�{¾Áf�p¥p��y¶{~�¶}rq�y®��� ¤³�¶�v¥��p��{�}��\}�{f� }r�
� k��¬���Qk�� {~�p�¶}r�p±���m¬�®w³�����p���¾}r� � }�y¶{~k��p�hq²� �¶����� kn�\�v�Qk���{��p��}��p±


 kn�p§ �°�vq0�»��� �°��oro�qh±�qó�v©�k��¶q
Â � }ry|{�k��p��q�Ã

Â ºÄÃ ÂÆÅ Ã
º É s Ç�Ë s Í�Í

Â Ç�Ë º Î�Í Ã
Ï É º Ç Ç�ËHÊ º Ì

Â Ç�Ë Å Ê�Ê Ã
º�º É ºÄs Ç�ËCÌ º Ê

Â Ç�Ë º Î Å Ã
º�Ï É Å Ç Ç�Ë Å Ê�Ç

Â Ç�Ë º Î Ï�Ã
Å º É Å s Ç�Ë Å Ê Å

Â Ç�Ë º�Ï�ºÄÃ
Å Ï ÉfÊ�Ç Ç�ËHÇ�Í Ï

Â Ç�Ë º�º�Ñ�Ã
Ê�Ç21 Ç�ËHÇ�Î�Ê

Â Ç�ËHÇ�ÍnÌ Ã

����Ò��¯Ó���Ó�Õ×Ö�Ø¬Ù¬Ö´Ú|ÙtÛ�Ú×Ú×Ü�Ú¶Ý°Ö�Ù��fÞ¬Ý×ÕfÛßÙ¿à�Ü�Úìá�ã�Þ¬Ý×ÕfÛ�Ú|ä�Ø�åxä�Ø�ç\Ö´Ú×ÛßØnÕ×è�ÛßÝ×ä�Ý�é¢Ò³è�ÛâÛ��nÞ¬Ö´Õ×ä�ÜÄØ¿ÛßÝfÕ×ä�ë�Ö´ÕfÛßÙ®ä�Ý°Û���Þ¬Ö´Õ×ä�ÜÄØ
� ézêlÜÄã�Þ¬ë�Ø3��Ú×Û�çpÜ�Ú×Õ×ÝzÕ×è�Û�Ú¶Ö�Ø�ï¨ûvÖ�ÝfÛßÙõÜÄØæÛßá~ÜÄØ¬ÜÄë�ä�á�Ù¬ä¸ÝfÕ×Ö�Ø¬á~ÛìàrÚ×ÜÄë Õ×è�Û�Ú|Ûßã�Û#�hÖ�ØnÕ4$65QÙ¬ä�åÄä�Õ³ä�Ø¬Ù¬Þ\ÝfÕfÚ×ü�é7� ØnÕfÚ|ä�ÛßÝ
ä�Ø á~ÜÄã�Þ¬ëªØ	$�Ö´Ú×Û¨Õ×è¬Û8�! æá~ÜnÛ#"¨á�ä�ÛßØ¹Õ×Ý²ä�Ø Û���Þ¬Ö´Õ×ä�ÜÄØ � ø î�è�Û�Ú×Û¨ïä�Ø¬Ù�Û���ÛßÝ9$65QÙ¬ä�åÄä�Õâä�Ø¬Ù¬Þ¬Ý×ÕfÚ|ä�ÛßÝ�é;:�Ü�Ú²Û���Ö�ëóç\ã�Û�ø
Õ×è�ÛõÛßØnÕfÚ×üöä�Ø Ú×Ü î<�õä�Ý²Õ×è�Ûæá~Ü�Û#"ªá�ä�ÛßØnÕóÜÄØ á~ÜÄã�ã�Û�å�ÛæÝ×è\Ö´Ú×Ûõä�Ø Õ×è�Û�=3$65QÙ¬ä�åÄä�Õóä�Ø\Ù¬Þ¬ÝfÕfÚ|ä�ÛßÝ�Õ×è¬Ö´Õ�Ö´Ú|Ûæá�ã�ÜÄÝfÛßÝfÕóÕfÜ
Õ×è�ÛxÚ×Ûßã�Û#�hÖ�ØnÕ²ç\ã�Ö�ØnÕ�éôÒ³è�ÛxëóÜ�Ù¬Ûßã�á~ÜÄØnÕfÚ×ÜÄã�Ý²àrÜ�Úóá�Ö´ç\ä�Õ×Ö�ãùø è¬ÜÄÞ�Ú|Ý¢î�Ü�Ú×ï�ÛßÙöû�üÝfï�ä�ã�ã�ÛßÙÖ�Ø¬ÙöÞ¬Ø¬Ý×ï�ä�ã¸ã�ÛßÙ®îlÜ�Ú×ï�Û�Ú|Ý�ø
ÛßÝfÕ×Ö´ûvã�ä�Ý×è¬ë�ÛßØ¹ÕìÛ~ýpÛßá~Õ×Ý�ø ä�Ø¬Ù¬Þ\ÝfÕfÚ×üðþ ü�ÛßÖ´Ú�Ö�Ø¬ÙôÝ×Õ×Ö´ÕfÛ¬þ ü�ÛßÖ´Ú|Ý¢Û~ýpÛßá~Õ×Ý�éõÒ³è�Û�Ú×ÛªÖ´Ú|Û�(*)�ø+$-,!� ç\ã�Ö�ØnÕ×Ý�ø-Ü�û\Ý×Û�Ú���ÛßÙä�Ø
��/-,-$ªÖ�Ø¬Ù>��/-/-$�é³Ó�Û�ÛìÕfÛ���Õ à�Ü�Ú Ù�Û�Õ×Ö�ä�ã�Ý�é



jlknmporq Î u³jì©pqªw��úqh��{����¯¤z©¬�\y¶}r�´kno ��k��p}�{~k�o À ��{�y�}r¥�q�{�©pqª¤zo«k���{����¤zo«k���{¢¤z���\¥p�p� {~}��\}¸{f�
�°����y�y É �vqh� {~}���� ¤�k��pq�o
º�Ñ Î Å º�Ñ�Ñ Å
Â ºÄÃ ÂÆÅ Ã Â Ê Ã Â Ì Ã Â s�Ã

� �\¥pqhozº�uzo��>?¢��q��~k�±�qx��k���}�{�kno À ��{~y¶}r¥pq�¤zo«kn�¬{ Ç�Ë�ÊnÌ Ñ ÉfÇ�Ë º�s Ç Ç�Ë�Ç º Å Ç�ËHÇ�Ç�Í ÇvË�Ç�Ç�Í
Â Ç�Ë�Ç Ï Í Ã Â Ç�ËHÇ Ï�s�Ã Â Ç�Ë�Ç º Í Ã Â Ç�ËHÇ º Í Ã Â ÇvË�Ç º Î Ã


 yA@ Ë Ñ Ç�ËHÊ Î Ñ ËCÌ Ñ�s Ë�Í Ñ�s Ë�Í Ñ�Ï ËHÎ

� �\¥pqho Å uzo��>?¢��q��~k�±�qx��k���}�{�kno ¤�q���¦����¶§�qh� À ��{~y¶}r¥pq�¤zork���{ º Ë�Î�Í º ÉfÇ�Ë+Í Å Ì É×Ç�ËHÇ�Ç s ÉfÇ�Ë�Ç�Ç Ï É×Ç�ËHÇ�Ç�Ì
Â Ç�Ë Ï�Ï�ºÄÃ Â Ç�ËCÌ�Ç�Ì Ã Â Ç�Ë�Ç Å ºÄÃ Â Ç�ËHÇ Å ºÄÃ Â ÇvË�Ç Å�Å Ã


 yA@ Ë Ñ Ç�ËCÌ Î Ñ ËHÊ Ñ�s Ë�Í Ñ�s Ë�Í Ñ ÍvËHÇ
¤zo«k���{�w��Ôq���{�y ¼�� ¼¢� B�qhy B�q�y B�qhy
�\{�k¹{~qDC�B�q´kn�¢w��úqh� {~y ¼�� ¼¢� ¼�� B�q�y ¼��
Áf�p¥p�py|{~�|�EC�B�q´kn�²w��Ôq���{�y ¼�� ¼¢� ¼�� ¼¢� B�qhy

����Ò��¯Ó��\Ó�Õ×Ö�Ø¬Ù¬Ö´Ú|Ù Û�Ú×Ú|Ü�Ú|ÝzÖ�ÙF�×Þ¬ÝfÕfÛßÙ à�Ü�Ú³á�ã¸Þ¬ÝfÕfÛ�Ú|ä�Ø¬åâä�Ø ç\Ö´Ú|ÛßØ¹Õ×è�ÛßÝ|ä�Ý�é7� Ö�á¶èõÛßØnÕfÚ×ü¨ä�Ý¯àrÚ×ÜÄë ÖóÝfÛ�ç\Ö´Ú¶Ö´ÕfÛìÚ×Û�å�Ú×ÛßÝG5
Ý×ä�ÜÄØ�é�Ò³è�ÛâÛ��nÞ\Ö´Õ×ä�ÜÄØ¿ÛßÝfÕ×ä�ë�Ö´ÕfÛßÙ®ä¸Ý�Û���Þ¬Ö´Õ×ä�ÜÄØ>=�ø�î�è¬Û�Ú×Ûâè�Þ¬ë�Ö�Ø¿á�Ö´ç\ä�Õ×Ö�ã H ä�Ý�Ý×Þ�û\ÝfÕ×ä�Õ×Þ�ÕfÛßÙ¾î ä�Õ×è�ÖxëóÛßÖ�Ý|Þ�Ú×Û²Ü�à
ç\ènü�Ý×ä�á�Ö�ã\á�Ö´çvä�Õ×Ö�ãùé7� ØnÕfÚ|ä�ÛßÝ�ä�Ø�Ú|Ü îI��Ö´Ú×Û°Õ×è�Û�á~ÜnÛ#"¨á�ä�ÛßØ¹Õ×ÝlÜÄØ¨Õ×è�Û ã�Ü�å¢Ü�àÐÖ0��Û�Ú|Ö´å�Ûìç\ènü�Ý×ä¸á�Ö�ã\á�Ö´ç\ä�Õ×Ö�ãvÜÄÞ�Õ×Ý×ä¸Ù�Û�Õ×è�Û
ç\ã¸Ö�Ø¹Õ³ä�ØõÖªá�ä�ÕQü�éE� ØnÕfÚ|ä�ÛßÝ³ä�ØxÚ|Ü îJ$�ø\Ö´Ú|Û�Õ×è�Û�á~Ü�Û#"ªá�ä�ÛßØnÕ×Ý³ÜÄØõÕ×è¬Û�ã�Ü�åóÜ�àðçpÛ�Úzî�Ü�Ú×ï�Û�Ú°Ö���Û�Ú|Ö´å�Ûâç\ènü�Ý|ä�á�Ö�ã�á�Ö´ç\ä�Õ×Ö�ã
ÜÄÞ�Õ×Ý|ä�Ù�Û°Õ×è�Û�ç\ã�Ö�ØnÕ¯ä¸ØªÕ×è�Ûìá�ä�ÕÆü�éLK°ã�ãpëóÜ�Ù¬Ûßã�Ý�á~ÜÄØnÕfÚ×ÜÄãpàrÜ�Ú³á�Ö´ç\ä�Õ×Ö�ãpÖ�Ø¬Ùõè�ÜÄÞ¬Ú|Ý îlÜ�Ú×ï�ÛßÙxû�ü¨Ýfï�ä�ã�ã�ÛßÙªÖ�Ø¬ÙõÞ¬Ø\Ýfï�ä¸ã�ã�ÛßÙ
îlÜ�Ú×ï�Û�Ú|Ý�élÒ³è�Û�Ú×ÛìÖ´Ú×Û'(*)�ø+$-,!��ç\ã¸Ö�Ø¹Õ×Ý�ø�Ü�ûvÝfÛ�Ú���ÛßÙæä�ØM��/-,-$�Ö�Ø¬Ù3��/-/-$�é³Ó�Û�ÛìÕfÛ���Õ�àrÜ�Ú�Ù�Û�Õ×Ö�ä�ã�Ýßé



j�k�mpo�q�Ñ�u�wzy¶{~}��tk¹{~qhyì�n�¯���p�tkn� ��kn�p}�{~k�oÿ�v�p}�oro��Ä��qh�¶yh�pm��M� ��o�{~}�£�¢��}�{��\{~kn{~��y
�v}��p±�o�qN¢�p}¸{ ��po�{�}O¢�p}¸{
¤zork���{~y ¤zork���{~y
Â ºÄÃ Â Å Ã

�°��o�orqh±�q��v©�k��¶q�}r� À {~©pq���Áf��¥p�py¶{���}�qhy Ç�Ë Ñvº Ç Ç�ËHÌ º�Ñ
Â Ç�Ë º Í�Ç Ã Â Ç�Ë�Ê Å ºÄÃ

¼ Ê�Ç � Å º�º º Ç � Ç�Í�Ç

����Ò��¯Ó��pÓ�Õ×Ö�Ø\Ù¬Ö´Ú|Ù�Û�Ú×Ú×Ü�Ú|Ý°Ö�ÙF�×Þ¬ÝfÕfÛßÙ�à�Ü�Úìá�ã�Þ¬Ý×ÕfÛ�Ú|ä�Ø�åªä¸Øæç\Ö´Ú×ÛßØnÕ×è�ÛßÝ×ä¸Ý�éQP�Þ¬ã�Õ×ä�ínÞ\Ø¬ä�Õ�ÝfÕ×Ö´Õ×Þ\Ý°ä¸Ø¬Ù¬ä�á�Ö´ÕfÛßÝ î�è�Û�Õ×è�Û�Ú
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ñcb�òUP¾Ü�Ù�Ûßã�á~ÜÄØnÕfÚ×ÜÄã�Ý àrÜ�Ú è�ÜÄÞ¬Ú|ÝªîlÜ�Ú×ï�ÛßÙµû�ü�[ôÛßÙ\Þ¬á�Ö´Õ×ä�ÜÄØµå�Ú×ÜÄÞ�ç\Ý�ñ«è¬ä�åÄè¡Ý|á|è�Ü�ÜÄã°Ü�Úxã�ÛßÝ×Ý�ø³ÝfÜÄëóÛ¿á~ÜÄã�ã�Û�å�Û®Ö�Ø¬Ù
á~ÜÄã�ã�Û�å�Û�ò¶é
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á~ÜÄã�ã�Û�å�Û�Ö�Ø¬Ùæá~ÜÄã�ã�Û�å�Û�ò¶é
ñ\/ÄòYPæÜ�Ù�ÛßãÐá~ÜÄØnÕfÚ×ÜÄã�ÝzàrÜ�Ú�è�ÜÄÞ¬Ú|ÝzîlÜ�Ú×ï�ÛßÙõû�ü ç\Ú×Ü�Ù\Þ¬á~Õ×ä�ÜÄØxÖ�Ø¬ÙæØ�ÜÄØæç¬Ú×Ü�Ù¬Þ¬á~Õ×ä�ÜÄØ îlÜ�Ú×ï�Û�Ú|Ý�é
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ñG�-� ò³Ò³è�Û�á~Ü�Û#"ªá�ä�ÛßØnÕ×Ý³ÜÄØæÝfï�ä�ã�ã�ÛßÙ Ö�Ø\ÙæÞ¬Ø¬Ýfï�ä�ã�ã�ÛßÙ¨ã�Ö´ûpÜ�Ú³á�Ö�Ø��hÖ´Ú×ü Ü0��Û�Ú°Õ×ä�ëóÛ�é
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e fhg
ijk
lnm
oqpif
r fs j
f it
unvg
kwv x
y z
k x
{f x
|~}
�� f
{f kw

�� �
��~�
����h�
�_
����
�+�� �
��� �
�n��
��
�h�
�� � i
���
� �� �
�]
����
� �� �
��� �
�n��
��
�h�
�� � i
� W
� �� �
�� �
b� � �
��
� � � i �
����h�
��
� ��
�+�� �
��� �
�n��
��
�h�
�� � i
� W
� ��

� b
� � ��
�� � � i
��
� �
� ��
�+��
� �h��
��h�
� ��
�n�
� ��
� �
� ��
��+�
� ��
���
� �
�� `�
��h�
�� � i
� W
� �� �
�� �
b� � �
��
� � � i �
�  
� ��
� ¡
� ��
��+�
�� �
�h��
� W
�¢�
�£ �
� ��
�� �
�

� ��
���
� ��
�� �
� W�
�X �
�� [
��� �
��
�� `�
�+i �



�l}r±��p��q Å u jì©pqö�\�p}ro�or����q���w��úqh� {t���ó�°��oro�qh±�q �v©pk���q}r� k�oroóº É�� }r±�}�{xÁf��¥p�py¶{���}�qhyt��� ¤z���\¥p�p� {~}¸�v}¸{f� }r�
� k��¬���Qk�� {~�p�¶}r�p±���m¬�®w³�����p���¾}r� � }�y¶{~k��p�hq²� �¶����� kn�\�v�Qk���{��p��}��p±

 
 

C
oe

ffi
ci

en
t o

n 
C

ol
le

ge
 S

ha
re

 in
 S

pe
ci

fie
d 

In
du

st
ry

Economic Distance from Manufacturing
  

1 3 5 7

−.5

0

.5

1

manufact

communic

trade

services

mining
finance

construc

¼¢��{�qhy�uzjì©pq¢·�±��p��q¢�por��{�y�{�©pq�qhy¶{�}r��kn{~q�¥t���vq ½���}rq��¬{�y°���t�h��o�orqh±�q�y¶©�k��¶qâ}r�¾q´kn��©®}r�p¥p��y¶{~�|� Â � �¶��� jlknmporq
Ï��¯����or�p�¾� ºÄÃ����µ{~©pq¾� É k¥¤v}ry¨k�±�kn}r�py|{¨{�©pqt��k��p§ }r�¡��knor�pq¾���ì}��p�p��{�yh�¯���¡{~©pq;¤ É k¥¤v}ry Â � �¶��� jlknmporq�Ï��
�h��o��p�¾� Ê Ã Ë ������q�¤pkn���po�q��-�tkn�\�v�Qk���{��p��}��p±�©pk�yâ��k��p§ º��-múq��´k��py¶q {~©�q¨�nk�or��qª�n�³}r�p�p�v{~y�}ry�©p}r±�©�qhy¶{¢� ���
�tkn�\�v�Qk���{��p��}��p± Ë j �~k��py¶�ú���¶{�k¹{~}r���®©�k�y��~k���§ Å ��{��~k�¥pq�©�kny���k��p§ Ê �pq�{�� Ë �vqhq�{~q�¤\{�� ���ì¥pq�{~k�}ro�y Ë



�l}r±��p��q Ê u jì©pqö�\�p}ro�or����q���w��úqh� {t���ó�°��oro�qh±�q �v©pk���q}r� k�oro Å É�� }r±�}�{xÁf��¥p�py¶{���}�qhyt��� ¤z���\¥p�p� {~}¸�v}¸{f� }r�
� k��¬���Qk�� {~�p�¶}r�p±���m¬�®w³�����p���¾}r� � }�y¶{~k��p�hq²� �¶����� kn�\�v�Qk���{��p��}��p±

 
 

C
oe

ffi
ci

en
t

Economic Distance
  

0 10 20 30 40

0

.6

¼¢��{�qhy�uzjì©pq�·p±��p��q��po���{~yz{~©�qâqhy|{~}��tkn{�qh¥¾�h�\q�½¾�h}�qh��{~y ���¾�h��o�orqh±�q�y¶©�k��¶q¢}���qhk���©¿}r��¥p�py¶{��¶�æ±��¶���p� Â � �¶���
jlknmporq Í ���h��or�p�¾�öºÄÃ³���¿{~©pq¢� É k¥¤v}ryìkn±�k�}r��y¶{°{�©pq²��k��p§t}��t�nk�or��qâ��� }r���p��{~y������¿{�©pq&¤ É k*¤�}�y Â � �¶��� jlknmporq
Í ���h��or�p�¾� Å Ã Ë �\qhq�{~q0¤\{�� ���ì¥pq {�k�}�ory Ë



j�k�mpo�q8?¨º�u³¤zo«k���{×£�V q���q�oð¦�kn±�qªw�@¬��k¹{~}r���py
º�Ñ�Ñ Å º�Ñ Î Å
Â º�Ã ÂÆÅ Ã

�v��©p�\��o�}r�p± Ç�ËHÇ�Í�Î Ç�ËHÇ�Î Ï
Â Ç�ËHÇ�Ç�Ì Ã Â Ç�ËHÇ�Ç Ï�Ã

¤�q�����qh��{�k�±�q ��qh��k�o�q É×ÇvË�Ê�ÇnÌ É×Ç�ËCÌ�Ì Ñ
Â Ç�ËHÇ Å Ñ�Ã Â Ç�ËHÇ Å Ï�Ã

¤�q�����qh��{�k�±�q � ork���§ É×ÇvË º Å Ê É×Ç�ËHÇ Å Ï
Â Ç�ËHÇ s�Ï�Ã Â Ç�ËHÇ s Î Ã

?¢��qh��k�±�q�?â±�q Ç�ËHÇ º�º Ç�ËHÇ º Å
Â Ç�ËHÇ�Ç ºÄÃ Â Ç�ËHÇ�Ç º�Ã

�°}�{f�¿w��Ôq���{~y B�q�y B�qhy

�Ë yA@ Ë Î�ËHÎ ÎvË�Ê
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